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process proceeded. In one, however, it attained so great a I
predominance that the tracing could not have ben distin-
guished from one of the second stage of asphyxia. The
record (Fig. 7) affords evidence of complete abolition of the
normal element, but even here it could he seen, by watching I
the laryngeal movements, that the automatic centre was Inot entirely paralysed; for its inspiratury mandate, though
it was neglected by the diaphragm, was punctually obeyeri
by the posterior crico-arytenoid muscles, which, at the

proper moment, opened the glottis, fruitlessly of course,
with the same precision as ever. As the expiratory closure
of the glottis was immediately preceded by the spasmodic
inspiration, it is obvious that this happened at a moment
which, if respiration bad been normal, would have coincided
with the respiratory pause.

FIG. 1.

FiG. 2.

FiG. 3.

Fin. 4.

FIG. 5.

FiG. 6.

Fm. 7.

Fig. 1. Normal movement of centrum tendinenm. The de-

scending limb of each curve represents inspiration.Fig. 2. The same six minutes after injection of six minims of
extract (diluted) into the jugular vein.

Figs. 3 to 6 exhibit successive modifications of the record ob-
tained in the same animal. In Fig. 3 the first descent
expresses the normal, the second the abnormal (spasmodic)
contraction of the diaphragm.

Fig. 7. Tracing obtained when the diaphragmatic contrac-
tions had assumed a wholly spasmodic character.

The further discussion of these facts must be reserved
for a future paper. For the moment it will be sufficient to

state that the drug acts on the respiratory function by
paralysing the automatic respiratory centre; but that the
process of extinction of the respiratory movements, which
might otherwise be expected to be gradual and progressive,
is prevented from being so by the intervention of distur-
bances of which the explanation is to be found in the im-
perfect arteralisation of the circulating blood.

ON

OBLIQUE FRACTURE OF THE HEAD OF
THE HUMERUS.

BY ALEXANDER OGSTON, M.D.,
SURGEON TO THE ABERDEEN ROYAL INFIRMARY.

{Concluded from p. 420.)

THAT such an injury occurs there is no reason to doubt.
The description in Guthrie’s cases is suffciently clear to
warrant this conclusion. I am, besides, fortunate in being
able to contribute four additional cases which have come
under my notice, in some of which the advantages we pos-
sess in the present day of minutely examining such injuries
under anaesthesia rendered it a matter of certainty that the
injury described by Guthrie existed. They are as follows:-

6. (Reported by Mr. Wm. Fergusson.) Margaret S-,
aged fifty, was admitted into Martha’s ward, Aberdeen Royal
Infirmary, on Dec. 30th, 1874, suffering from the effects of
an accident sustained the previous evening. While walking
on the pavement her foot slipped, causing her to fall against
an adjoining building on the external posterior aspect of the
left shoulder. She suffered a good deal during the night
from pain in her shoulder. Her left forearm and hand were

quite numb and devoid of sensation, and there was also con-
siderable swelling of these parts.
On admission, the elbow was held a little away from the

side, but could readily be brought into contact with it by
gentle pressure. There was a good deal of swelling over
the anterior aspect of the left shoulder, the swelling corre-
sponding pretty much to the pectoral region of the deltoid
muscle. The clavicle was entire, as were also the spinous,
acromial, and coracoid processes of the scapula. The fibres
of the deltoid were very tense. The deltoidal prominence
on the outer side of the shoulder was obliterated. The
acromion was prominent, but there was no vacuity beneath
it such as is present in dislocation. The greater tuberosity
did not rotate with the arm. On tracing the humerus from
below upwards, it presented the appearance of passing up-
wards, forwards, and a little inwards from the insertion of
the deltoid, to terminate in a small eminence below the
coracoid process. The antero-posterior measurement of the
shoulder was much greater than on the oppnsite side, and a
groove existed in the region of the bicipital groove between
the greater tuberosity and the prominence below the cora-
coid process. The independent mobility of these two parts
showed that this groove indicated the line of fracture, and
it was felt to pass obliquely downwards and a little back-
wards. There was neither elongation nor shortening of the
affected limb. The coracoid process of the scapula was less
distinct than on the right side, but was not unnaturally
movable on raising and dppressing the arm. The deformity
could not be removed. The arm was immovable to the
voluntary efforts of the patient, but movable to the ex-
aminer. The patient was able to flex and extend the fore-
arm to a limited extent; on doing so she complained of pain
in the region of the long head of the biceps; and on grasp-
ing the belly of the biceps while she attempted to flex the
forearm the contraction of the muscle was scarcely if at all
perceptible. The hand inside the axilla felt the head of the
humerus in the glenoid cavity in connexion with the greater
tuberosity, and rotation of the elbow communicated itself
to the subcoracoid prominence. While rotating the arm
hard crepitus was distinctly perceptible. The patient pre-
ferred to keep the forearm at about a right angle to the
arm. Tenderness on pressure was complained of over the
front of the shoulder and on the groove between the frag-
ments. She complained of pain in front of the elbow on
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attempting to flex the left forearm, and of a pain sometimes
shooting along the track of the ulnar nerve from the axilla
to the tip of the little finger, at other times shooting up
from behind the internal condyle of the humerus along the
inside of the arm to the axilla.
The whole of the affected limb, from the fingers to the

shoulder, was enveloped in a starch bandage, which was
continued to the root of the neck by means of the " shoulder
spica." During the time the bandage remained on she con-
tinued to complain of the shooting pain, which gradually
diminished. On Tuesday, Feb. 2nd, 1875, the bandage was
removed, when she could move the shoulder-joint herself
without much pain. The deformity in front of the shoulder
still remained. The motions of the joint, as far as it was
deemed advisable to try them, were unaffected. She was
directed to keep the forearm in a sling for four weeks.

7. J. H--, a boy aged fifteen, had fallen a distance of
ten feet on his left shoulder. He was a patient of Dr.
Jackson’s, and to him I am indebted for seeing him a fort-
night after the accident. Dr. Wyness also took part in the
examination, which was made under chloroform on the 15th
of June, 1875. The left shoulder was green and blue from
extravasation. The antero-posterior measurement of the
shoulder was much increased, and to the eye this caused
the affected side to seem larger from the tip of the shoulder
to the sternum. There was one inch of shortening from the
tip of the acromion to the external condyle of the humerus.
The elbow was directed backwards and away from the side,
but could easily be pressed into contact with it. The
scapula, acromion process, coracoid process, and clavicle were
entire. The axis of the humerus was directed too much
forwards at the upper part. There was flattening but no
vacuity below the acromion. There was no tension of the
deltoid muscle. The hand in the axilla felt the head of the
humerus in place in the glenoid cavity. At the level of the
acromion process, between it and the coracoid process, but
in a situation anterior to them both, was a bony eminence
like the small tuberosity of the humerus, which had pierced
the fibres of the deltoid so as to have become subcutaneous
and press much upon the skin, but still in conjunction with
the shaft and movable along with it. The head of the
humerus did not move with the shaft. A groove existed
between the head and the shaft, in the situation of the bi-
cipital groove. No crepitus, but only soft cartilaginous
rubbing, could be elicited by rotating or otherwise moving
the arm. Reduction of the anterior fragment was attempted
under chloroform with the heel in the axilla, and great force
used by means of a skein of worsted fixed to the arm and
placed over the neck; but no effect was produced. The

injury was diagnosed as a fracture of the above nature, Drs.
Jackson and Wyness being of the same opinion, and the
shoulder was supported by a spica bandage, the arm and
forearm being placed in a sling. On Oct. 9th the fracture
had united, the deformity of the shoulder remaining un-
altered ; but the front fragment had reddened, and was
threatening to perforate, the skin. Dr. Jackson concurred
in advising its resection, and on Oct. 14th three-quarters of
an inch of the small prominence were resected under chloro-
form, and proved to be the lesser tuberosity, as had been
diagnosed. The case ultimately did well, but when last
seen the upward motions of the shoulder-joint were con-
siderably impaired.

8. Mrs. S-, aged thirty-two, was riding in a cab on
the 7th September, 1875. Wishing to give some hasty
directions to the cabman, she tried to make him hear by
calling through the window, but failed to do so. She then
opened the door of the cab while it was in motion, and
jumped out. She struck her right shoulder in the fall, and
hurt her right elbow, but was not stunned. She felt pain
in her shoulder, but continued her drive until becoming
" sickened" (no vomiting) with the pain she turned and
drove home. When seen half an hour after the accident
she lay in bed, the right arm at the side with the elbow
somewhat backwards, the forearm at right angles to the arm,
and the hand supported by the uninjured left hand. There
was extravasation of blood under the skin over the right
olecranon to a considerable extent, looking indeed as if the
bursa there were filled with blood. Active movements of
the shoulder-joint could not be effected. She was put under
chloroform and carefully examined by Mr. James Neil (then
my clinical clerk) and myself, and we both arrived at the
same opinion regarding the injury she had sustained. The

clavicle and scapula were both uninjured; the acromion and
coracoid processes entire. Antero-posterior diameter of the
shoulder much increased. A small bony prominence was
perceptible through the soft parts below and a little external
to the coracoid process, and rotating with the elbow. It was
evidently the smaller tuberosity of the head of the humerus
lying further forwards than natural, not having pierced the
deltoid, still in conjunction with the shaft, and separated
from the head by a fissure occupying the situation of the
bicipital groove and running downwards and backwards.
There was little or no pointing of the acromion, and the
greater tuberosity could be felt immediately underneath it.
From the axilla the head could be felt in the glenoid cavity.
No crepitus could be elicited by drawing the shaft of the
humerus outwards away from the side, but it was very plain
on rotating the humerus, on pushing it up and down in the
direction of its long axis, or on putting the hand on the top
of the head. Rotation of the shaft was not communicated
to the head of the bone. Passive movements of the shoulder-
joint were free. There was little or no shortening of the
arm as measured from the acromion to the outer condyle.
There was no mark of contusion about the shoulder, and
no tendency to an increase of the displacement. The elbow
could easily be placed in contact with the side.
A thin pad was placed in the axilla; the hand, forearm,

and shoulder were retained immovable by a starch bandage,
which held the forearm at right angles to the arm, bound
the arm to the side, and was fixed beneath the opposite

axilla by the shoulder spica. When she left for the south
a fortnight later the displacement remained unaltered, but
union was already commencing.

[ 9. The remaining case was one I had the opportunity of
examining in the Hotel Dieu, under the care of M. le Dentu,
during a visit to Paris in September, 1874. I am indebted
to the great kindness of M. le Dentu for permission to
reproduce his notes of the case, which formed the subject
of a communication that he read to the Soci&eacute;t&eacute; de Chirurgie
of Paris on the 25th January, 1876. These notes I have
somewhat abbreviated.

" Rare. Fracture of the Surgical Neck of the Left Humerus at
its highest part; considerable displacement, upwards and for-
wards, of the upper end of the shaft; incomplete laceration ef
the deltoid; delayed union.-A young man, aged seventeen,
a porter in the Halles Centrales, met with a fall on the
night between Sunday the 23rd and Monday the 24th of
August, 1874. He was at the time carrying across his
shoulders a bag weighing forty kilogrammes. His left
shoulder came into violent contact with the ground. On

rising, he observed that the left arm was incapable of exe-
cuting any movement; it hung powerless by his side, with
the elbow directed somewhat backwards and outwards:
this attitude he remembers perfectly. On the morning of
Monday, the 24th, he was admitted into the H&ocirc;tel Dieu,
under the care of Professor Richet, where the following
peculiarities were noted :-The left shoulder was consider-
ably swollen, so as to be almost globular in shape, the
swelling greatest anteriorly and externally. Inferiorly the
swelling did not extend beyond the insertion of the deltoid,
and it was bounded above by the clavicle, acromion, and
spine of the scapula. The skin generally had a bluish
colour, and was marbled in several patches by recent ecchy-
moses. The tumefaction showed, on palpation, the charac-
ters of extravasated blood (softness, fluctuation, crepitation).
On pressing on the skin in front of the joint, there was felt,
below the clavicle and external to the situation of the cora-
coid process, a hard bony projection, whose bulk and form,
owing to the swelling, could not be exactly determined.
One thing was certain-namely, that it was the end of
some fragment of bone; but whether it was the head of the
humerus or the end of a splinter of the humerus could not
be made out by direct palpation. In the axilla there was
nothing special; no projection to be felt. Owing to the
tension of the skin externally and posteriorly to the shoul-
der preventing its being depressed, a complete exploration
of the joint was impossible; but in the deptb, where the
head of the humerus should be, there was a feeling of deep
resistance to the finger. The examination of the shoulder
was rendered more than usually difficult by the swelling,
which bulged out beyond the acromion in every direction.
The arm was somewhat abducted, with the elbow directed
a little backwards. Active movements impossible. Passive
movements could be effected without much difficulty, ex-
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cepting abduction, which caused pain, and circumduction,
which was possible only to a limted extent. On pressing
the elbow upwards, the bony projection below the clavicle
was rendered more prominent, and it was moreover found
to foliow all movements communicated to the humerus.
There was no crepitus. The arm was two centimetres
shorter than the other when measured from acromion to
epicondyle.
"Aug. 26th.-Swelling increased; fifteen leeches applied

to the deltoid region.
"29th.-Swelling much less ; head of the humerus felt dis-

tinctly in position, and it is clearly the superior extremity
of the shaft which is felt projecting: its bulk is less than
that of the head of the humerus, and it wants the rounded
form; the fragments are nowhere in contact; reduction of
the displacement attempted by elastic extension with india-
rubber bands.
"At the end of ten days the shortening had not diminished.

An immovable apparatus was applied, and when it was re-
moved, on the twenty-fifth day after the injury had been
received, the swelling had disappeared, the bicipital groove
was to be felt on the projecting point of bone, and there
was one centimetre of shortening. A renewed attempt at
reduction, in which a traction of sixty kilogrammes was
employed, produced no change in the position of the shaft.
The movements of the shoulder remained very imperfect on
the 15th November, at which date union was found to have
taken place."
To this clear narrative I would add that M. le Dentu con-

siders the case as fracture of the humerus in the immediate
vicinity of the anatomical neck. When I saw and re-

peatedly examined the patient, the case was clearly
analogous in its symptoms, and in the size and form of the
subclavicular projection, to the other cases I have narrated
above. I find in the notes I made of the case mention of
increased antero-posterior measurement of the shoulder, and
that the bony projection had the feeling of being sub-
cutaneous.
The foregoing cases seem amply sufficient to prove the

actual existence of such a fracture as was asserted by
Guthrie, and to remove the doubts cast on his conclusions
by Smith, Flower, and Hulke. Although no post-mortem
examination has been quoted in corroboration, the resection
of the lesser tuberosity in Case 7 is almost as conclusive,
for if any but the smallest portion of the articular part of
the humerus had been attached to the fragment, resection
to the extent of three-quarters of an inch would have been
an impossibility. A glance at a normal humerus will
convince anyone of this.
There exist, then, in the first place, obliquely longitudinal

fractures of the upper part of the humerus, as described
and dissected by Smith, where the lesser tuberosity, along
with the greater part of the head, is separated in con-
junction with the shaft, from the greater tuberosity in con- -
junction with a small part of the head, the fracture occupy-
ing the situation of the bicipita.1 groove.
And there exist also, in the second place, cases where the

articular portion of the humerus is detached in conjunction
with the greater tuberosity (as asserted by Guthrie) by a
fracture running obliquely downwards and backwards, the
line of fracture occupying at its upper part the situation of
the bicipital groove. The lower fragment is formed by the
shaft in conjunction with the lesser tuberosity. Such an
injury is usually produced by a fall on the shoulder, and it
exhibits characteristic symptoms. These are increased
antero-posterior diameter of the shoulder; prominence of
the lesser tuberosity at the anterior part of the shoulder,
the prominence obeying all motions of the shaft; the exist-
ence of the head in the glenoid cavity, not moving with the
shaft, save only to a limited degree, with very extensive
movements of the arm ; crepitus, sometimes absent, best
elicited by rotating the shaft or pushing it up and down in
the direction of its long axis; powerlessness of the arm to
the patient, but pretty free mobility to the surgeon; and a
position of the arm not unlike that of a dislocation, but the
elbow capable of being readily pushed into contact with the
side. The shortening of the arm may be present or absent;
it is present when the smaller tuberosity has pierced the
fibres of the deltoid. The deformity cannot be entirely
reduced, but the injury leaves a useful arm in spite of the
deformed shoulder.

It is rather astonishing to find, in both series of cases, the

marked impossibility of removing the deformity by any
means whatever. In the present state of our knowledge of
the subject it seems probable that this is owing to the
tendon of the biceps slipping into the cleft between the fragments.
The line of fracture would almost necessitate such a dis-
placement, and it will be observed that Smith has depicted,
in the preparation of Julia D-’s shoulder-joint (4), the
tendon as lying between the fragments. Its position in the
cleft would render reduction exceedingly difficult, if not im-
possible, and would also account for the occasional absence
of crepitus as a sign of these injuries. It is much to be
desired that pathological anatomy should step in to clear up-
what remains uncertain concerning the whole subject.
Aberdeen.

CONTRIBUTIONS TO AURAL SURGERY.
BY W. B. DALBY, F.R.C.S., M.B. CANTAB.,

AURAL SURGEON TO ST. GEORGE’S HOSPITAL.

No. IV.&mdash;ON THE DIAGNOSTIC VALUE OF MORBID APPEARANCES
IN THE TYMPANIC MEMBRANE.

IT would be very difficult to find a more remarkable in-
stance where careful observation of morbid changes can help
to illustrate the uses of individual parts of an organ than
occurs in the case of the tympanic membrane. It would be
still more difficult to cite examples where more mistakes
have been made in respect of such changes as immediate
causes of impaired function. Even at the present time one
hears it often enough said of a child (Ex. 1) who hai3
become completely deaf after scarlet fever, or an attack of
inflammation of the tympanum due to some other cause,
and accompanied by total loss of the tympanic membranes,
that he is deaf from perforations of the membranes. But,
again, another child or adult (Ex. 2) with a similar complete
loss of the membranes is the subject of impaired hearing of
so slight a character as to occasion little or no inconvenience,
and only noticeable when subjected to careful tests ; whilst
another (Ex. 3) with the same lesion is very deaf, and re-
gains most satisfactory hearing by wearing a contrivance to
which the term has been applied 11 artificial membrane/*
The explanation of this effect which was originally offered
was that the improved hearing was due to the fact that this
contrivance confined the vibrations of sound to the tympanic
cavity, and thus performed in part the functions of the
natural membrane. If this were a. correct view of the.
matter, why should this method so frequently be found
quite useless when, instead of so great a loss of tissue, there
is only a small perforation ? In. truth, experience shows
that where the perforation is minute, it is even more usual
to meet with extreme deafness than when it is larger, and
that the artificial closure of the perforation only causes in-
creased deafness. Those who are in the habit of treating
cases of perforation of the tympanic membrane are now well
aware that in- suitable examples the success or failure which
attends artificial support, however applied on to the tym-
panum, depends solely upon the degree of exactness with
which the precise spot requiring pressure is discovered, and
that, in fact, as soon as the patient has acquired facility in
using aid of this sort to hearing, he can at any time, with
the help of forceps and a small probe, so adjust a piece of
moistened cotton-wool that the requisite pressure is exerted
on the stapes. In such instances, then, it is quite obvious
that the impaired hearing is due simply to a defect in the
normal amount of tension throughout the ossicles, and so
on to the fenestra ovalis. It is equally just to suppose in
those cases where this expedient fails after fair trial, that
the loss of hearing is due to disorganisation in the tym-
panic cavity beyond what can be accounted for by the change
in tension above-named. That the loss of the membrane,
per se, can have caused this is at once negatived by the
consideration of Ex. 2. From the result of previous well-
known dissections it may be presumed that this further
disorganisation takes the form of a general thickening of
the lining membrane of the tympanic cavity, as well as

other changes elsewhere described. The probable truth of
this explanation is made more apparent, when the opposite


